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(54) Ink jet recording apparatus and cap unit for the recording head 



(57) An ink Jet recording apparatus in which a noz- 
zle ink jet recording head (7, 8) provided with a nozzle 
plate provided with apertures for jetting an ink droplet 
and a capping device (11) provided with a cap unit (37, 
38) for sealing the apertures of the nozzle plate when 
the recording apparatus is not used are mounted, in 
which in the cap unit (37, 38) of the capping device (11), 
in a sealed state, an ink suction port (18) for supplying 
negative pressure for exhausting ink from a nozzle 
aperture if necessary is arranged at the bottom and at 
atmospheric air open port (19) for releasing negative 
pressure is arranged on one side and in which a porous 
plate (50) provided with plural through holes (51) for 
adjusting the distribution of pressure in the longitudinal 
direction of the cap unit (37. 38) is housed between the 
inner bottom face and the upper open face of the cap 
unit (37, 38) and further, an ink suction method of a 
recording head are provided. 
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Description 

[0001] The present invention relates to an inic jet 
recording apparatus and an ink suction metiiod of the 
recording head. 5 
[0002] More detailedly, the present invention relates 
to an mk jet recording apparatus provided with a record- 
ing head moved in the direction of the width of recording 
paper for printing an image on recording paper by jetting 
an inl< droplet toward the recording paper based upon io 
print data, particularly relates to an ink jet recording 
apparatus wherein ink is prevented from being dry and 
being clogged by forming the capping device so that the 
capping device has a specific structure, the printing of a 
dot is never omitted and color mixture and mottled color is 
are prevented in color printing, and an ink suction 
method of the recording head in flushing and cleaning. 
[0003] As graphic processing can be relatively eas- 
ily executed owing to the development of a personal 
computer, a recording apparatus which enables output- 20 
ting a high quality of hard copy of a color image for 
example on a display is requested. 
[0004] A recording apparatus in which an ink jet 
recording head is mounted to meet such a request is 
provided. 25 
[0005] As in such an ink jet recording apparatus, 
noise in printing is relatively small and a small dot can 
be formed in high density, it is used for multiple types of 
printing Including color printing. 

[0006] Such an ink jet recording apparatus is pro- 30 
vided with an Inkjet recording head to which ink is sup- 
plied from ink storage means and paper feed means for 
relatively moving recording paper to the recording head 
so as to record by jetting an ink droplet on recording 
paper, moving the recording head according to a print- 35 
ing signal and forming dots. 

[0007] A recording head which enables jetting 
black, yellow, cyan and magenta ink is provided to a 
common head holder and enables not only the printing 
of a text by black ink but full color printing by changing 40 
ratio in which each ink is jetted. As such an ink jet 
recording head prints by jetting ink pressurized in a 
pressure generating chamber on recording paper from 
a nozzle as an ink droplet, there is a problem that a noz- 
zle aperture is clogged due to tile increase of the viscos- 4S 
ity of ink and the solidification of ink respectively caused 
by the evaporation of a solvent from a nozzle aperture, 
the adhesion of dust, further, the mixture of a bubble 
and others and as a result, the failure of printing occurs. 
[0008] Therefore, an ink jet recording apparatus is so 
nomrially provided with a capping device for sealing a 
nozzle aperture of the recording head while tiie ink jet 
recording apparatus is not used and cleaning means for 
cleaning a nozzle plate if necessary. 
[0009] The capping device not only functions as a ss 
cap for preventing ink from being dry at a nozzle aper- 
ture but is provided with a function for sealing a nozzle 
plate by a cap member, sucking ink front a nozzle aper- 
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ture by negative pressure from a suction pump and 
solving the clogging of the nozzle aperture if the nozzle 
aperture is clogged. 

[0010] Processing for compulsorily exhausting ink 
executed to solve the clogging of a recording head is 
normally called cleaning, is executed in case printing is 
restarted after longtime cessation and in case a user 
presses a cleaning switch to solve the clogging of a 
recording head and is processing for wiping by a clean- 
ing member formed of an elastic plate such as rubber 
after an Ink droplet is jetted. 

[0011] A function for applying a driving signal not 
related to printing to a recording head so as to jet an ink 
droplet is also provided, is nonnally called flushing and 
is operation executed every fixed cycle to recover an 
uneven meniscus in tiie vicinity of a nozzle aperture of 
a head by wiping and others in cleaning and to prevent 
a nozzle aperture which hardly jets an ink droplet in 
printing from being clogged. 

[0012] Rg. 1 2 is a sectional view showing the sche- 
matic constitution of a capping device used for a con- 
ventional type ink jet recording apparatus and shows a 
state in which ink is sucked from a recording head by a 
cap unit constituting the capping device. Rg. 13 shows 
a state of the cap unit when it is viewed from the top. 
[0013] A cap unit 38 is constituted by a rectangular 
cap case 40 the top face of which is open and a cap 
member 1 6 housed in the cap case 40 and formed of 
flexible material and the cap member 1 6 is formed with 
the upper edge slightly protruded from the cap case 40. 
[0014] An ink absorber 1 7 formed by porous mate- 
rial is housed at the inner bottom of the cap member 1 6. 
[0015] An ink suction port 18 and an atmospherk: 
air open port 19 in most apparatuses are arranged 
through the cap case 40 and the cap member 16 at the 
bottom of the cap case 40 and tiie cap member 1 6. 
[0016] The above ink Suction port 18 and the 
atmospheric air open port 1 9 are arranged so that they 
are located at a predetermined Interval approximately 
along the center in the longitudinal direction of the cap- 
ping device when the capping device is viewed from the 
top as shown in Rg. 13. 

[0017] In the meantime, a reference number 8 
denotes a recording head for color, the recording head 
8 is located over the capping device and a nozzle plate 
14 is capped by the capping device. 
[0018] A nozzle aperture 15 is arranged in the noz- 
zle plate 14 and Is constituted so that yellow, cyan and 
magenta ink is jetted by the action of a piezoelectric 
vibrator 13 ananged corresponding to each nozzle 
aperture 15. 

[0019] In the above constitution, ink suction action 
for solving the clogging of a nozzle aperture is executed 
by operating a suction pump connected to the ink suc- 
tion port 1 8 of the cap member with the cap member 1 6 
closely touched to the nozzle plate 14 of the recording 
head 8 as shown in Fig. 12 and applying negative pres- 
sure to the inside of the cap. 
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[0020] Ink Is jetted from the nozzle aperture 1 5, the 
atmospheric air flows in from the atmospheric air open 
port 19 when negative pressure inside the cap Is 
reduced to some extent and negative pressure inside 
the cap is all released. 5 

[0021] However, in the conventional type constitu- 
tion shown in Figs. 12 and 13, as the atmospheric air 
open port 1 9 is provided under the cap, ink is left at the 
end of the atmospheric air open port 19 after ink is 
sucked. 10 
[0022] Further, as a sheet fonmed of porous mate- 
rial is normally used for the ink absorber 17 provided 
inside the cap, ink bubbles are blown up because open- 
ing to the atmospheric air is executed through such an 
ink absorber. 75 
[0023] When such ink bubbles are scattered and 
adhere to the nozzle aperture 15, color mixture and the 
failure of printing in a dot occur. 
[0024] To solve such problems, technique disclosed 
in Japanese Patent Publication No. Hei. 7-68766 for 20 
example for elasticaliy deforming a cap by minutely 
moving a carriage on which a recording head is 
mounted or pulling the cap and executing opening to the 
atmospheric air from clearance made between a nozzle 
plate and. the cap or technique for providing an atmos- 2s 
pheric air open port on the surface of the nozzle plate of 
a recording head and executing opening to the atmos- 
pheric air from the side of the head is proposed. 
[0025] However, as for the former technique, 
fatigue, distortion and others may occur in cap material 30 
due to long-term reciprocation, adhesion between a cap 
and a nozzle plate may be lost and the reliability of an 
apparatus is deteriorated. 

[0026] Also, as for the latter technique, as a head is 
large-sized by providing an atmospheric air open port 35 
on the surface of a nozzle plate and a cap itself is fur- 
ther large-sized, there occurs a problem that the effi- 
ciency of suction is deteriorated. 
[0027] As in a recent ink jet recording apparatus, 
the number of nozzle apertures constituting a recording 40 
head is Increased to rneet a request for high speed 
printing and high quality of color printing and as a result, 
the recording head has a tendency to be large-sized. 
[0028] Therefore, a cap unit of a capping device for 
sealing the recording head is also necessarily large- 4S 
sized, large unbalance occurs in negative pressure to 
act because of the increase of distance between the ink 
suction port 18 communicating with a suction pump and 
the nozzle aperture 15 and ink is difficult to unifonnly jet 
from all nozzle apertures constituting the recording so 
head. 

[0029] To partly solve' such problems, a flow regu- 
lating plate for positively changing the resistance of a 
passage for leading ®(hausted ink corresponding to dis- 
tance from an ink suction port is inserted as disclosed in 55 
Japanese Patent Publication No. Hei. 7-195712 for 
example and to promptly and securely exhaust ink 
exhausted into a cap member outside without scattering 



ink, a capping device provided with an atmospheric air 
communicating hole disclosed in Japanese Patent Pub- 
lication No. Hei. 7-290723 and others are proposed, 
however, as these are provided to securely exhaust ink 
into a large-sized capping device outside and negative 
pressure to act on a nozzle aperture cannot be 
adjusted, ink cannot be uniformly jetted from any nozzle 
aperture and there is still left a problem that the mottled 
color and color mixture of printing caused by the above 
uneven jetting cannot be completely avoided. 

[0030] The present invention is made to solve the 
above problems and a first object is to provide an Inkjet 
recording apparatus in which a small-sized capping 
device which enables preventing color mixture and the 
failure of printing in a dot without scattering ink to the 
side of a nozzle plate when the inside of a cap is opened 
to the atmospheric air after ink is sucked is mounted. 
[0031] To solve this object the present invention 
provides an ink jet recording apparatus as specified in 
daim 1 and a cap unit aiccordlng to claim 14. 
[0032] The provision of an Inkjet recording appara- 
tus which simplifies the constitution of a valve for mak- 
ing an atmospheric air open port communicate with the 
atmospheric air and enables reducing the cost of the 
apparatus is added to the above object. 
[0033] Further, a second object is to provide an ink 
jet recording apparatus which can uniformly apply neg- 
ative pressure to a nozzle aperture when negative pres- 
sure Is applied to a recording head and ink is 
compulsorily exhausted from a nozzle aperture of the 
recording head and in which the mottled color and color 
mixture of printing caused by the unbalance of negative 
pressure are completed avoided. 
[0034] Further another object of the present inven- 
tion is to provide an ink suction method from a recording 
head of a recording apparatus which is effective to pre- 
vent ink from bubbling in a capping device when, ink is 
sucked and to prevent ink from adhering to a nozzle 
aperture. 

[0035] According to the present invention, as an ink 
jet recording apparatus equivalent to a first embodiment 
to achieve the above objects, an ink jet recording appa- 
ratus in which a nozzle ink jet recording head provided 
with a nozzle plate provided with an aperture for jetting 
an ink droplet and a capping device provided with a cap 
unit for sealing the apertures of the nozzle plate when 
the recording apparatus is not used are mounted and 
which is characterized in that an ink suction port for sup- 
plying negative pressure for exhausting ink from a noz- 
zle aperture if necessary Is arranged at the bottom of 
the cap unit of the capping device while the apertures of 
the nozzle plate are sealed and art atmospheric air 
open port for releasing the negative pressure is 
arranged on its one side is provided. 
[0036] Also, according to the present Invention, as 
an ink jet recording apparatus equivalent to a second 
embodiment, an ink jet recording apparatus in which a 
nozzle ink jet recording head provided with a nozzle 
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plate provided with an aperture for jetting an ink droplet 
and a capping device provided with a rectangular cap 
unit for sealing the apertures of the nozzle plate when 
the recording apparatus is not used are mounted and 
which is characterized in that an ink suction port for sup- 
plying negative pressure for exhausting ink fronn a noz- 
zle aperture is arranged at the bottom of the cap unit of 
the capping device and a porous plate provided with 
plural through holes for adjusting the distribution of 
pressure in the longitudinal direction of the cap unit is 
housed between the inner bottom face of the cap unit 
and the upper open face is provided. 

[0037] Further, according to the present invention, 
as an ink suction method of a recording head in an ink 
jet recording apparatus provided with an ink jet record- 
ing head for jetting an ink droplet corresponding to print 
data, capping means which selectively communicates 
with the atmospheric air and to which negative pressure 
from a suction pump is applied for sealing the recording 
head and gas suction means for supplying negative 
pressure to the capping means, an ink suction method 
of an ink jet recording head comprising a process for 
exhausting slight quantity of ink from the recording head 
and Injecting the ink into the capping means, a process 
for sealing the recording head by the capping means 
and a process for applying negative pressure from the 
suction pump to the capping means and sucking ink 
from the recording head is provided. 
[0038] The ink jet recording apparatus equivalent to 
the first embodiment of the present invention made to 
achieve the above object is an Inkjet recording appara- 
tus in which an ink jet recording head for jetting an ink 
droplet and a capping device provided with a capping 
unit for sealing nozzle apertures when the recording 
apparatus is not used and sucking ink from a nozzle 
aperture if necessary are mounted and is characterized 
remarkably In the constitution in that an atmospheric air 
open port for opening the Inside of the cap unit to the 
atmospheric air is arranged on one side of the cap unit 
of the capping device. 

[0039] in this case, it is desirable that an ink 
absorber is housed in the cap unit and the atmospheric 
air open port arranged on one side or the cap is located 
above the ink absoriser. 

[0040] it is desirable that the atmospheric air open 
port is formed so that the atmospheric air open port is 
tilted toward the ink absorber. 

[0041] In a desirable embodiment, an ink suction 
port is arranged at the bottom on the other side opposite 
to one side on which the atmospherk: air open port of 

the cap unit is arranged. 

[0042] The cap unit is formed in a rectangle, the 
atmospheric air open port is annanged at a corner on 
one side of the cap unit and the Ink suction port may be 
arranged at the bottom at a comer opposite to the 
atmospheric air open port diagonally. 
[0043] Further, the capping device is constituted at 
least by a cap case and a cap member formed of flexible 



material, the cap member is fomned so that it is pro- 
truded from the upper edge of the cap case, an atmos- 
pheric air open port pierced in the direction of the 
thickness of the cap member is provided to a part of the 

5 cap member protruded from the cap case and the 
atmospheric air open port is constituted so that It is 
closed or opened according to pressure of the cap 
member upon the recording head. 
[0044] In this case, it is desirable that the upper 

10 edge or the cap member to which the atmospheric air 
open port is provided is protruded from the other part. 
[0045] In an ink jet recording apparatus provided 
with the capping device constituted as described above, 
as the atmospheric air open port for opening the inside 

75 of the cap to the atmospheric air is arranged on one side 
of the cap, ink bubbles can be prevented from being 
generated in opening to the atmosphere and ink left at 
the end of the atmospheric air open port can be effec- 
tively prevented from being scattered on the side of a 

20 nozzle plate. 

[0046] The flow of air is formed in opening to the 
atmospheric air and the flow of ink can be improved by 
an^nging the ink suction port at the bottom on the other 
side opposite to one side on which the atmospheric air 

25 open port is arranged or an-anging the ink suction port 
at the bottom at a corner opposite to the atmospheric air 
open port diagonally. 

[0047] Further, the atmospheric air open port is 
closed or opened according to the pressure of the cap 

30 member upon the recording head by forming the atmos- 
pheric air open port so that it is pierced in the direction 
of the thickness of the cap member. 
[0048] The Ink jet recording apparatus equivalent to 
the second embodiment of the present invention is 

35 characterized remarkably in the constitution in that a 
porous plate provided with plural through holes for 
adjusting the distribution of pressure In the longitudinal 
direction of the cap is housed between the inner bottom 
face of the cap of the cap unit provided with the negative 

40 pressure supplying Ink suction port In the capping 
device and the open race so as to adjust negative pres- 
sure applied to a nozzle aperture. ' 
[0049] Hereby, as negative pressure from the ink 
suction port can be adjusted so that it uniformly acts 

45 upon any nozzle aperture Independent of the length of 
the recording head and ink can be unifomnly exhausted 
from any nozzle aperture, fine and visible printing and 
Images without mottled color and color mixture can be 
stably provided even If multiple ink colors are provided 

50 and the recording head and the cap unit of the capping 
device for sealing the recording head are large-sized. 
[0050] Further, a thin hole of an ink absorbing sheet 
housed In the capping means Is seated with Ink before- 
hand, the capacity of space in the capping means is 

55 reduced and the inclusion of air can be reduced and 
bubbles can be prevented from being generated in 
sucking Ink by using an Ink suction method according to 
the present invention comprising a process for exhaust- 
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ing slight quantity of inl< from the recording head and 
Injecting ink into the capping means, a process for seal- 
ing the recording head by the capping means and a 
process for applying negative pressure from the suction 
pump to the capping means and sucking ink from the 5 
recording head. 

[0051] Preferred embodiments of the Invention are 
described in the subclaims. The claims are understood 
as a first non-limiting approach for defining the invention 
In general terms. 10 
[0052] Further objects, details and advantages of 
the invention are apparent from the following description 
when taken in conjunction with the drawings, wherein: 

Fig. 1 is a perspective drawing showing an Ink Jet is 
recording apparatus to which the present invention 
is applied; 

Fig. 2 is a perspective drawing showing an example 
of an actuator unit in a recording head mounted in 
the recording apparatus shown in Fig. 1 ; 20 
Figs. 3 A and 3B are perspective drawings showing 
an example of a capping device mounted In the 
recording apparatus shown in Rg. 1 ; 
Fig. 4 is a sectional view viewed along a line A-A 
shown in Fig. 5 showing an example of a cap unit 25 
mounted in a recording apparatus equivalent to a 
first embodiment of the present invention; 
Fig. 5 is a plan showing the cap unit shown in Rg. 4; 
Fig. 6 is a sectional view viewed along a line B-B 
shown in Fig. 7 showing another example of the cap 30 
unit mounted in the recording apparatus equivalent 
to the first embodiment of the present invention; 
Rg. 7 is a plan showing the cap unit shown in Fig. 6; 
Fig. 8 is a sectional view viewed along a line C-C 
shown in Fig. 9 showing further another example of 35 
the cap unit mounted in the recording apparatus 
equivalent to the first embodiment of the present 
invention; 

Fig. 9 is a plan showing the cap unit shown in Rg. 8; 
Fig. 10 is a central sectional view showing further 40 
another example of the cap unit mounted in the 
recording apparatus equivalent to the first embodi- 
ment of the present invention; 
Fig. 11 is a side view showing a state in which a 
part is perspective of the cap unit shown in Rg. 10; 45 
Fig. 1 2 is a sectional view viewed along a line E-E 
shown in Fig. 13 showing an example of a cap unit 
mounted in a conventional type recording appara- 
tus; 

Rg. 13 is a plan showing the cap unit shown in Fig. so 
12; 

Figs. 14A to 14C show an example of a cap unit 
mounted a recording apparatus equivalent to a sec- 
ond embodiment of the present invention, Fig. 14A 
is a plan view, Fig. 148 is a sectional view viewed 55 
along a line A-A In Fig. 14A, Fig. 1 40 is a sectional 
view viewed along a line B-B in Fig. 14A and Fig. 
14D is a sectional view viewed along a line C-C in 



Rg. 14A; 

Rg. 1 5 is a sectional view showing another exam- 
ple of the cap unit mounted in the recording appara- 
tus equivalent to the second embodiment of the 
present invention; 

Rgs. 16A to 16C are sectional views respectively 
showing examples in which a porous plate is sup- 
ported in the cap unit mounted in the recording 
apparatus equivalent to the second embodiment of 
the present invention; 

Rg. 1 7 is a plan showing further another example of 
the cap unit mounted in the recording apparatus 
equivalent to the second embodiment of the 
present invention; 

Rg. 1 8 is a plan showing further another example of 
the cap unit mounted in the recording apparatus 
equivalent to the second embodiment of the 
present invention; 

Rgs. 19A to 19C are respectively a sectional view, 
a plan and a sectional view showing further another 
example of the cap unit mounted in the recording 
apparatus equivalent to the second embodiment of 
the present invention; 

Rgs. 20A to 20D are explanatory drawings respec- 
tively showing an embodiment of an ink suction 
method according to the present invention; and 
Rgs. 21 A to 21 D are explanatory drawings respec- 
tively showing another embodiment of the ink suc- 
tion method according to the present invention. 

[0053] First and second embodiments shown in the 
drawings of an InkJet recording apparatus according to 
the present invention and ink suction methods of the 
respective recording heads will be described in order 
below. 

[0054] Fig. 1 shows an embodiment of an Ink jet 
recording apparatus according to the present invention, 
a reference number 1 denotes a carriage and the car- 
riage is constituted so that the carriage is guided by a 
guide member 4 via a timing belt 2 reciprocated by driv- 
ing a canriage motor 3 and reciprocated in the axial 
direction of a platen 5. 

[0055] A recording head for black 7 and a recording 
head for color 8 are mounted on the side opposite to 
recording paper 6 of the carriage 1 , and an ink cartridge 
for black 9 and an ink cartridge for color 1 0 for supplying 
ink to the respective recording heads are respectively 
Installed over the recording heads so that the ink car- 
tridges can be detached. 

[0056] A reference number 1 1 denotes a capping 
device arranged outside a printing area, and a cap unit 
37 for the head for black 7 and a cap unit 38 for the head 
for color 8 are mounted in the capping device. 
[0057] A suction pump 12 for applying negative 
pressure to the capping device 1 1 is arranged under the 
capping device 1 1 . 

[0058] The above cap units 37 and 38 not only func- 
tion as cap means for preventing a nozzle aperture front 
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being dry while the recording apparatus is not used but 
function as an inl< receiver in flushing and means for 
applying negative pressure fronn the above suction 
pump 12 to the recording heads 7 and 8 to sucl< Ink, 

[0059] Rg. 2 shows an example of an actuator unit 5 
in the above recording head for color 8, three piezoelec- 
tric vibrators 13 are arranged on a nozzle plate 14 and 
ink supply passages 20a to 20f independent every noz- 
zle aperture train are provided between each piezoelec- 
tric vibrator 13 and the nozzle plate 14 so that different io 
colors of inic can be jetted from a nozzle aperture train 
formed on the lower surface not shown in Rg. 2. 
[0060] Each inl< of yellow, cyan and magenta sup- 
plied to the ini< supply passages 20a to 20f is jetted from 
a nozzle aperture train by applying a printing control sig- 75 
nat to each piezoelectric vibrator 13 according to the 
above constitution and color printing is executed on 
recording paper 6. 

[0061] Rgs. 3A and 3B show the whole constitution 
of the capping device 1 1 , Rg. 3A is a perspective draw- 2o 
ing showing the capping device 11 viewed from one 
direction and Fig. 3B is a perspective drawing showing 
the capping device viewed from the rear of Fig. 3A. 
[0062] A reference number 22 is a slider, the slider 
is coupled to a base 21 by an amn 23 turned freely and 25 
a spring 31 and when the carriage 1 is moved to the 
side of a non-printing area and touched to a flag piece 
25, the slider is constituted so that the slider is moved in 
accordance with the movement of the carriage 1 . 
[0063] A valve unit 28 is fixed to the slider 22 and a 
valve 29 for opening or closing the valve unit 28 is fixed 
to the base 21 via a compression spring 30. 
[0064] The flag piece 25 Is provided with a convex 
piece 26 at the lower end and the convex piece is con- 
stituted so that it is touched to a tilted guide face 24 3S 
formed on the base 21 and slid on the surface. 
[0065] A guide face 32 is also provided on the side 
of a printing area and constituted so that a projection 33 
protruded from the slider 22 horizontally is slid on the 
surface of the guide face. 40 
[0066] The slider 22 is constituted so that it can be 
moved vertically with the slider held approximately hori- 
zontal owing to these two guide faces 24 and 32. 
[0067] That is, the slider is constituted go that cap- 
ping operation in which a cap member described later 4S 
and the nozzle plate surface of the recording head are 
closely touched is executed by moving the slider 22 
diagonally upward in accordance with the movement of 
the carriage 1 when the can'iage 1 is moved to the side 
of a non-printing area. so 
[0068] The part in which the cap unit is mounted 36 
of the slider 22 is coupled to the slider 22 by a spring 34 
and a projection 35 and can be slightly turned with the 
projection 35 In the center. 

[0069] The cap units 37 and 38 are respectively ss 
fixed to the slider 22 via a compression spring 39. 
[0070] Therefore, in capping operation, adhesion 
between the cap and the nozzle plate is always satisfac- 
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torily kept 

[0071 ] An ink suction port 1 8 is respectively fomned 
at the bottom of the above cap units 37 and 38 as 
described in detail later and is respectively connected to 
the suction pump 12 shown in Rg. 1 via a tube not 
shown which is excellent in resistance to ink. 
[0072] An atmospheric air open port 1 9 is respec- 
tively anBnged in the cap units 37 and 38 as similarly 
described in detail later and the other end of a tube 27 
one end of which is connected to the atmospheric air 
open port 19 is respectively connected to the valve unit 
28 is respectively connected to the valve unit 28. 
[0073] In the above constitution, when the carnage 
1 is moved on the side of a non-printing area, the car- 
riage 1 is touched to the flag piece 25 as described 
above, hereby, the slider 22 is moved diagonally upward 
and the cap units 37 and 38 close the nozzle plate sur- 
face of the recording head. 

[0074] When the slider 22 is located on the side of 
a non-printing area (in a home position), the valve unit 
28 is touched to the valve 29 and the atmospheric air 
open port 1 9 is closed. When negative pressure is sup- 
plied from the suction pump 12 inside the cap in this 
state, ink can be sucked from a nozzle aperture of the 
recording head. 

[0075] An ink jet recording apparatus equivalent to 
a first embodiment of the present invention will be 
described below. 

[0076] Rg 4 is a sectional view showing a state in 
which an embodiment of the cap unit for a color head 38 
caps in the capping device in the ink jet recording appa- 
ratus equivalent to the first embodiment of the present 
invention and Rg. 5 is a plan similarly showing the cap 
unit 38. 

[0077] Rg. 4 is a sectional view viewed along a line 
A-A shown in Fig. 5. 

[0078] The cap unit 38 shown In Rgs. 4 and 5 is 
constituted by a rectangular cap case 40 the top face of 
which is open and a cap member 16 in the shape of a 
cup housed in the cap case 40 and fomried by an elastic 
member such as flexible material provided with resist- 
ance to ink, particularly rubber. 

[0079] The cap member 1 6 is fonned so that the 
upper edge is slightly protruded from the cap case 40. 
[0080] In an example shown in Rg. 4, an ink 
absorber 17 formed of porous material which is excel- 
lent in resistance to ink and the absorptivity of ink is 
inserted at the inner bottom of the cap member 16 so 
that the ink absorber mostiy covers the bottom. 
[0081] The atmospheric air open port 19 for open- 
ing the inside of the cap member 16 to the atmospheric 
air is provided approximately in the center on one side 
of the cap member 1 6 with the atmospheric air open 
port pierced in the direction of the thickness of the cap 
member 16. 

[0082] The through hole is fonned with it tilted so 
that it is gradually lowered toward the ink absorber 1 7 
and the opening inside the cap member 1 6 is fonned so 
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that the opening is located above the surface of the ink 
absorber 1 7. 

[0083] The atmospheric air open port 19 is con- 
nected to the valve unit 28 via the tube 27 as described 
above. s 
[0084] As also shown in Rg. 5, the ink suction port 
18 is formed at the bottom in approximately the center 
of the cap member 18 and connected to the suction 
pump 12 via a tube not shown as described above. 
[0085] The constitution of the recording head 8 io 
shown in Fig. 4 is the same as that already described as 
the cap unit of the conventional type recording appara- 
tus and shown in Fig. 12 and therefore, the detailed 
description is omitted. 

[0086] According to the cap unit 38 constituted as is 
described above, ink sucked from the nozzle aperture 
15 of the recording head 8 is exhausted from the ink 
suction port 18 via the ink absorber 17 inserted at the 
bottom of the cap. 

[0087] When set quantity of ink is exhausted, nega- 20 
tive pressure inside the cap is mostly reduced. 
[0088] As the slider 22 follows the carriage and is 
moved on the side of a printing area when the carriage 
1 is moved on the side of a printing area in this step, the 
valve unit 28 Is released and the atmospheric air flows 2S 
inside the cap from the atmospheric air open port 1 9. 
[0089] As the atmospheric air open port 19 is 
arranged above the ink absorber 17 on one side of the 
cap member 16, ink bubbles are never generated in 
opening to the atmospheric air. 30 
[0090] As the through hole formed in the cap mem- 
ber 1 6 is tilted toward the ink absorber 1 7, structure in 
which ink is hardly left is provided and even if ink is left 
at the end, ink can be securely prevented from being 
scattered on the side of the nozzle plate because ink is 35 
exhausted toward the ink absorber 17. 
[0091] Next, Figs. 6 and 7 are respectively a sec- 
tional view and a plan showing another example of the 
cap unit in the first embodiment. 

[0092] Fig. 6 is a sectional view viewed along a line 40 
B-B shown in Fig. 7. 

[0093] The same reference number as in Rgs. 4 
and 5 denotes the same part as in Figs. 4 and 5 and 
therefore, the description is omitted. 
[0094] In the example shown in Figs. 6 and 7, par- 45 
tlcularly, a position In which the ink suction port 18 is 
arranged is different from the position in the above 
example shown in Figs. 4 and 5. 
[0095] That is, the ink suction port 1 8 is arranged at 
the bottom on the other side opposite to one side on so 
which the atmospheric air open port 1 9 of the cap mem- 
ber 1 6 is arranged. 

[0096] Air flows in the longitudinal direction of the 
cap member 16 in opening to the atmospheric air, that 
is, along a line B-B shown in Rg. 7 by constituting as ss 
described above and ink is satisfactorily drained. 
[0097] Next, Figs. 8 and 9 are a sectional view and 
a plan respectively showing further another example of 
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the cap unit. 

[0098] Fig. 8 is a sectional view viewed along a line 
C-C shown in Fig. 9. 

[0099] The same reference number as in Figs. 4 
and 5 denotes the same part as in Figs. 4 and 5 and 
therefore, the description is omitted. 
[0100] In the example shown in Rgs. 8 and 9, par- 
ticularly, positions in which the atmospheric air open 
port 1 9 and the ink suction port 1 8 are arranged are dif- 
ferent from those in the second example shown In Figs. 
6 and 7. 

[0101] That Is, the atmospheric air open port 19 is 
arranged at a corner on one side of the rectangular cap 
member 16 and the ink suction port 18 is arranged at 
the bottom at a corner opposite to the atmospheric air 
open port 1 9 diagonally. 

[0102] Air flows along the diagonal direction of the 
cap member 16 in opening to the atmospheric air by 
constituting as described above and ink is further satis- 
factorily drained, compared with the second example. 
[0103] Next, in an example shown in Figs. 10 and 
11, particularly, the cap member 16 itself is provided 
with a valve function with the characteristic of the cap 
member in the above example kept 
[0104] The same reference number as in Figs. 4 
and 5 denotes the same part as in Figs. 4 and 5 and 
therefore, the description is omitted. 
[01 05] In the example shown in Rgs. 1 0 and 1 1 , the 
atmospheric air open port 19 pierced in the direction of 
the thickness of the cap member 1 6 is provided approx- 
imately in the center of one side of the cap member 1 6 
protruded from the cap case 40. 
[0106] The atmospheric air open port 19 is formed 
in a crescent shape as shown in Rg. 1 1 and arranged 
so that the longer side is directed horizontally and the 
shorter side is directed vertically. 
[0107] The atmospheric air open port 19 which 
pierces the cap member 16 is formed so that a through 
hole constituting the atmospheric air open port 19 is 
gradually tilted toward tiie ink absorber 1 7 as in the 
above first to third examples and formed so that the 
opening on the inner side of the cap member 16 is 
fomied so that the opening is located over the surface of 
the ink absorber 1 7. As shown by a horizontal line D In 
Fig. 10, the upper edge of the cap member 1 6 at which 
the atmospheric air open port 19 is provided is provided 
from the other upper edge: 

[0108] The position of the ink suction port 18 is 
arranged In the same position as in the example shown 
in Figs. 6 and 7. 

[0109] The atmospheric air open port 19 is closed 

with the capping device pressed upon the recording 

head nozzle surface by constituting as described above 

and airtight in the cap can be kept. 

[01 1 0] The closed state of the atmospheric air open 

port 19 is restored by reducing pressure and opening 

the cap to the atmospheric air is enabled. 

[01 1 1 ] The atmospheric air open port 1 9 also func- 
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tions as a valve by constituting so that the atnnospheric 
air open port 1 9 is closed or opened according to the 
pressure of the cap member 16 upon the recording 
head as described above and the valve unit 28 shown in 
Rg. 3, the valve 29 for opening or closing the valve unit 5 
28 and others are not required. 

[0112] The valve can be securely opened or closed 
by the atmospheric air open port 1 9 and the reliability of 
operation can be enhanced by particularly forming the 
atmospheric air open port 19 in a crescent shape and 10 
fomiing the atmospheric air open port so that the upper 
edge at which the atmospheric air open port 1 9 is pro- 
vided of the cap member 1 6 is protruded from the other 
edge. 

[0113] in the above embodiment, the ink jet record- 75 
ing apparatus in which the recording head utilizing the 
piezoelectric vibrator as an actuator is mounted is 
described as the example, however, it is clear that the 
same action is also produced in an ink jet recording 
apparatus in which a so-called bubble jet recording 20 
head for vaporizing ink using a heater and jetting ink by 
the pressure of bubbles is mounted. 
[0114] As the above ink jet recording apparatus 
equivalent to the first embodiment or the present inven- 
tion is provided with the atmospheric air open port for 25 
opening the inside of the cap to the atmospheric air on 
one side of the cap member, ink bubbles can be 
securely prevented from being generated, ink can be 
securely prevented from being scattered on the side of 
the nozzle, plate in opening to the atmospheric air and 30 
hereby, color mixture, mottled color, the failure of print- 
ing in a dot and others can be prevented. 
[0115] As the ink suction port is arranged atthe bot- 
tom on the other side opposite to one side on which the 
atmospheric air open port is arranged or the ink suction 3S 
port is arranged at the bottom at a corner opposite to 
the atmospheric air open port diagonally, air can flow 
toward the ink suction port in the cap in opening to the 
atmospheric air and ink can be satisfactorily drained. 
[0116] Further, as the atmospheric air open port is 40 
formed so that it pierces the cap member in the direction 
of the thickness, the atmospheric air open port can also 
function as a valve for opening or closing the atmos- 
pheric air open port according to the pressure of the cap 
member upon the recording head and the constitution of 45 
the apparatus can be also simplified. 
[0117] Next, an Inkjet recording apparatus equiva- 
lent to a second embodiment of the present invention 
will be described. 

[0118] Rgs. 14A to 14D show an example of a cap so 

unit of a capping device in the Inkjet recording appara- 
tus equivalent to the second embodiment of the present 
invention, Rg. 14A Is a plan. Fig. 148 is a sectional view 
viewed along a line A-A, Rg. 14C is a sectional view 
viewed along a line B-B and Rg. 1 40 Is a sectional view 55 
viewed along a line C-C. 

[0119] In the cap unit, a cap member 16 formed by 
the injection molding of butyl rubber provided with 



resistance to ink and elasticity and others is inserted 
into a cap case 40 which is a member for attaching to a 
base and an ink suction port 1 8 communicating with an 
external suction pump is provided approximately in the 
center of the bottom 163. 

[0120] A wall 1 61 for adhering to the nozzle plate of 
a recording head is formed on the upper surface of the 
cap member 16, a tube for connection 162 is integrated 
with the outer surface of the ink suction port 1 8, the tube 
162 is housed in a connecting tube 401 fomned at the 
bottom of the cap case 40. The connecting tube 401 is 
connected to a tube for connecting the cap case 40 to 
the suction pump is formed. 

[0121] A reference number 50 denotes a porous 
plate by which the present invention is characterized 
and the porous plate is housed in parallel with the bot- 
tom 163 of the cap in the cap member 16 so that the 
periphery of the porous plate is elastically touched to 
the inner periphery of the cap member 16 airtightly. 
[01 22] Through holes 51 with the same inside diam- 
eter are made in the porous plate 50 so that density is 
increased as distance from the ink supply port 18 is 
increased and supporting portions 501 end 502 which 
are in contact with the bottom 1 63 of the cap member 1 6 
are formed at the end on the side of the lower surface. 
[0123] The porous plate 50 is coated by water 
repellent material such as polytetrafiuoroethylene, poly- 
fluorovinylidene and polyfluorovinyl or the like, or is 
coated by eutectoid plating, or the porous plate itself Is 
fbnned by water repellent materia! so that at least the 
surface opposite to the nozzle plate is provided with a 
property whbh repels ink. 

[0124] In this embodiment, when the cap member 
16 is elastically touched to the nozzle plate of the 
recording head to cap the nozzle plate and the suction 
pump not shown is operated, negative pressure is 
applied to space 60 between the bottom 163 of the cap 
member 16 and the porous plate 50 and Is also applied 
to the nozzle plate via the through holes 51 of the 
porous plate 50. 

[0125] As the density of the through holes 51 is 
increased as distance from the ink suction port 18 is 
increased, fixed negative pressure is applied to a nozzle 
aperture (1) independent of distance from the Ink suc- 
tion, port 18 and ink is exhausted at as a uniform flow 
rate as possible from all nozzle apertures (I). 
[0126] Ink exhausted into the porous plate 50 is 
exhausted outside from the ink suction port 18 via the 
through holes 51 without mostly wetting the porous 
plate because of the ink repellent property of the sur- 
face of the porous plate 50. 

[0127] In the above embodiment, space is consti- 
tuted under the lower surface of the porous plate 50, 
however, as shown in Fig. 15, even if an ink absorber 
sheet 17 formed of porous material provided with the 
absorptivity of ink and permeability is inserted, the slm- 
ilar effect is produced. 

[0128] In the above embodiment, the porous plate 
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50 is supported only at the end, however, a warp and 
others can be prevented by also forming supporting por- 
tions 503 in the center of the rear surface as shown in 
Fig. 16A, as shown in Fig. 16B, a groove 164 is formed 
on the inner surface of the cap member 1 6, the edge of 5 
the porous plate is fitted into the groove and supported 
and further, as shown in Fig. 16C, projections 165 are 
formed on the inner surface of the cap member 16 and 
the porous plate may be also supported by the projec- 
tions. JO 
[0129] Further, in the above embodiment, the 
resistance of a passage is adjusted by the density of the 
through hole 51, however, as shown in Fig. 17, the 
through holes may be also formed at an equal interval, 
while through holes 51 1 the inside diameter of each of 15 
which is increased as distance from the Ink suction port 
18 is increased may be also fonned, 
[0130] Further, in the above embodiment, the upper 
surface and the lower surface communicate via the ■ 
through holes, however, as shown in Fig. 1 8, it is clear 20 
that even if long holes 80 extended in parallel with a 
direction In which nozzle apertures (!) are arranged are 
formed in the porous plate 50 in a direction from the ink 
supply port 1 8 to the end, the similar action is produced. 
[0131] Desirably, when the width of the long hole 80 25 
is increased as distance from the ink suction port 1 8 is 
increased, pressure applied to a nozzle aperture (I) can 
be fixed as much as possible independent of the posi- 
tion of the nozzle aperture (I). 

[0132] However, if the cap is large-sized, it is very. 30 
difficult to exhaust ink in a position far from the Ink sup- 
ply port 18 outside. 

[0133] Figs. 19A and 19B show a clue for solving 
such a problem and the atmospheric air open port 19 
selectively communicating with the atmosphere via a 3S 
valve not shown outside the cap is fonned in a position 
far from the ink suction port 1 8. 
[0134] According to this embodiment, if ink is 
exhausted from the recording head, the atmospheric air 
open port 19 Is closed and negative pressure is applied 40 
to the recording head. 

[0135] When the exhaustion of ink is finished, the 
atmospheric air open port 1 9 is opened, when negative 
pressure from the suction pump is again applied, an air 
cun^ent from the atmospheric air open port 1 9 to the ink 4S 
suction port 1 8 in the cap member 1 6 is generated with- 
out applying such negative pressure as exhausts ink 
into the recording head, ink is moved to the ink suction 
port 1 8 and can be exhausted more securely. 
[0136] It is desirable that the ink suction port 1 8 and so 
the atmospheric air open port 19 are arranged diago- 
nally in the longitudinal direction as shown in Fig. 19B. 
[01371 As shown in Fig. 19C, the end 191 of the 
atmospheric air open port 19 pierces the porous plate 
50 and may be directly opposite to the nozzle plate. 55 
[0138] As in the above Inkjet recording apparatus 
equivalent to the second embodiment of the present 
invention, the porous plate provided with plural through 
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holes for adjusting the distribution of pressure in the lon- 
gitudinal direction is arranged between the bottom of 
the cap and the open face of the cap, negative pressure 
from a few Ink Suction ports can be adjusted so that the 
above negative pressure is uniformly applied to all noz- 
zle apertures and ink can be uniformly exhausted from 
all the nozzle apertures. 

[0139] Therefore, ink can be satisfactorily drained 
and clear images and printing free from color mixture, 
mottled color and the failure of printing in a dot can be 
provided. 

[0140] Next, finally, an ink suction method of the 
recording head of the ink jet recording apparatus 
according to the present invention will be described. 
[0141] In the ink jet recording apparatus according 
to the present invention shown in Rgs. 1 , 3A and SB, the 
recording head 7 (8) is moved to a home position and is 
opposed to the cap unit 37 (38) as shown in Fig. 20A, a 
driving signal not related to a printing signal is applied to 
the recording head and flushing is executed. 
[0142] An ink droplet (II) jetted from the recording 
head 7 (8) is absorbed in the ink absorber sheet 17 of 
the cap unit 37 (38) and when the absorption Is satu- 
rated, the level of Ink rises as shown in Rg. 20B. 
[0143] When ink to some extent is collected in the 
cap unit 37 (38), the carriage 1 is moved in a position in 
which it can be sealed, the cap unit 37 (38) is lifted and 
the recording head 7 (8) is sealed with the cap unit 37 
(38). 

[0144] When the pump 12 is operated In this state, 
ink is exhausted from the recording head 7 (8) into 
space (IV) the volume of which is reduced by ink (III) as 
shown In Rg. 20C. 

[0145] Hereby, as the quantity of air included in Ink 
is smaller, compared with a case that ink is exhausted 
into a cap unit with the large volume (IV) of space not 
filled with ink beforehand and direct contact between ink 
and the ink absorber sheet 17 is prevented, bubbling is 
inhibited. 

[0146] When the exhaust of ink from the recording 
head 7 is finished, the pump 12 is driven at low speed 
and ink left in the cap unit 37 (38) is exhausted without 
applying useless negative pressure to the recording 
head 7 (8) as shown In Rg. 20D after the carriage 1 Is 
sllghtiy moved to some extent that the sealing of the 
recording head 7 (8) by the cap 37 (38) can be main- 
tained and the atmospheric air open port 19 can be 
opened. 

[0147] In the above embodiment, Ink is filled in the 
cap unit 37 (38) by flushing as shown in Fig. 20B, how- 
ever, instead, the following may be also executed: 
[0148] That is, the carriage 1 is moved to a position 
immediately before the cap 37 (38) seals the recording 
head 7 (8) and to a position in which the atmospheric air 
open port 19 is sealed further from a flushing position 
shown in Fig. 21 A, the pump unit 12 is driven at low 
speed In this state and slight quantity of ink (II) is jetted 
from the recording head 7 (8) as shown In Rg. 21 B. 
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[0149] Hereby, an ink droplet (II) jetted from the 
recording head 7 (8) is absorbed in the ink absorber 
sheet 1 7 of the cap unit 37 (38), when absorption is sat- 
urated and the level of ink rises to a predetermined posi- 
tion, the carriage 1 is moved to a sealing position, the 5 
cap unit is lifted and the recording head 7 (8) is sealed 
by the cap unit 37 (38). 

[0150] When the pump unit 12 is operated at high 
speed in this state, ink is exhausted from the recording 
head 7 (8) into the space (iV) the volume of which is 10 
reduced by the ink (111), the quantity of air included in the 
ink Is decreased and the ink is exhausted without bub- 
bling as shown in Fig. 21 C. 

[0151] When the exhaust of ink from the recording 
head 7 (8) is finished, the pump 1 2 is again driven at low is 
speed and ink left in the cap unit is exhausted without 
applying useless negative pressure to the recording 
head as shown in Fig. 21 D afterthe can^iage 1 is slightly 
moved to some extent that the sealing of the recording 
head 7 by the cap unit 37 (38) can be maintained, and 20 
the atmospheric air open port 19 can be opened. 
[0152] Rne holes in the ink absorber sheet housed 
in the cap unit of the capping device can be sealed with 
ink beforehand, the volume of space in the cap can be 
decreased, the inclusion of air can be inhibited and bub- 25 
bles can be prevented from being generated in sucking 
ink by applying the ink suction method of the ink jet 
recording head according to the present invention. 

Claims 30 

1 . An ink jet recording apparatus comprising: 

a nozzle Inkjet recording head (7, 8) including 
a nozzle plate having apertures for jetting an 35 
ink droplet and 

a capping device (1 1 ) having a rectangular cap 
unit (37, 38) for sealing said apertures of said 
nozzle plate when said recording apparatus is 40 
not used, 

wherein said cap unit (37, 38) of said capping 
device (11) comprises: 

an ink suction port (18) being arranged at a 45 
bottom of said cap unit (37, 38) for supplying 
negative pressure so as to exhaust ink from 
said apertures in a sealed state of said aper- 
tures; and 

50 

a porous plate (50) being housed between an 
inner bottom face (163) and an upper open 
face of said cap unit (37, 38), said porous plate 
(50) having plural through holes (51) for adjust- 
ing a distribution of pressure in a longitudinal ss 
direction of said cap unit (37, 38). 

2. The ink jet recording apparatus according to claim 



1, wherein a density in which said through holes 
(51) are arranged of said porous plate (50) is 
increased as distance from said ink suction port 

(18) is increased. 

3. The Inkjet recording apparatus according to claim 1 
or 2, wherein an inner diameter of said through hole 
(51) is increased as distance from said ink suction 
port (18) is increased. 

4. The ink jet recording apparatus according to any 
one of claims 1 to 3, wherein said plural through 
holes (51) are formed in a fomri of a long hole 
extended from a vicinity of said ink suction port (1 8) 
to an end of said cap. 

5. The ink jet recording apparatus according to claim 
4, wherein a width of said long hole is increased as 
distance from said ink suction port (18) is 
increased. 

6. The ink jet recording apparatus according to any 
one of claims 1 to 5, wherein at least a surface 
opposite to said nozzle plate of said porous plate 

' (50) is provided with an ink repellent property. 

7. The ink jet recording apparatus according to any 
one of claims 1 to 6, wherein said porous plate (50) 
has supporting portions touched to an inner surface 
of said cap unit (37, 38). 

8. The ink jet recording apparatus according to any 
one of claims 1 to 6, wherein an edge of said 
porous plate (50) is fixed by a fixing portion formed 
on an inner surface of said cap unit (37, 38). 

9. The ink jet recording apparatus according to any 
one of claims 1 to 8, further comprising a porous 
sheet (17) inserted between said porous plate (50) 
and the bottom of said cap unit (37, 38). 

10. The ink jet recording apparatus according to any 
one of claims 1 to 9, wherein said cap unit (37, 38) 
further includes an atmospheric air open port (19) 
selectively communicating with an atmospheric air 
at a fixed interval with said ink suction port (1 8). 

11. The ink jet recording apparatus according to claim 
10, wherein said ink suction port (18) and said 
atmospheric air open port (1 9) are arranged so that 
they are located diagonally in a longitudinal direc- 
tion of said cap member (16). 

12. The Inkjet recording apparatus according to claim 
10 or 11, wherein said atmospheric air open port 

(1 9) is extended to a position so as to be exposed 
from a surface of said porous plate (50). 
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13. The ink jet recording apparatus according to claim 
1 , wherein said cap unit (37, 38) comprises a cap 
case (40) and a laminated cap member (1 6) formed 
of flexible material arranged inside said cap case 
(40), and said cap member (1 6) is formed so as to 5 
be protruded from an upper edge of said cap case 
(40). 

14. A cap unit for sealing apertures for jetting an ink 
droplet when an ink jet recording apparatus is not 10 
used, the apertures being provided in a nozzle 
plate of a recording head (7, 8) of the InkJet record- 
ing apparatus, comprising: 



15. The cap unit according to claim 14, wherein a den- 
sity in which said through holes (51) are arranged of 
said porous plate (50) is Increased as distance from 
said ink suction port (1 8) is increased. 30 

16. The cap unit according to claim 14 or 15, wherein 
an inner diameter of said through hole (51) is 
increased as distance from said ink suction port 
(18) is increased. as 

17. The cap unit according to any one of claims 14 to 
16, wherein said plural through holes (51) are 
formed in a form of a long hole extended from a 
vicinity of said ink suction port (1 8) to an end of said 40 
cap. 

18. The cap unit according to claim 1 7, wherein a width 
of said long hole is increased as distance from said 

ink suction port (18) is increased. 45 

19. The cap unit according to any one of claims 14 to 

1 8, wherein at least a surface opposite to said noz- 
zle plate of said porous plate is provided with an ink 
repellent property. so 

20. The cap unit according to any one of claims 14 to 

19, wherein said porous plate (50) hsis supporting 
portions touched to an inner surface of said cap unit 
(37. 38). 55 

21. The cap unit according to any one of claims 14 to 

20, wherein an edge of said porous plate (50) is 



fixed by a fixing portion formed on an inner surface 
of said cap unit (37, 38). 

22. The cap unit according to any one of claims 14 to 

21 , further comprising a porous sheet (1 7) inserted 
between said porous plate (50) and the bottom of 
said cap unit (37, 38). 

23. The cap unit according to any one of claims 14 to 

22, wherein said cap unit (37, 38) further includes 
an atmospheric air open port (19) selectively com- 
municating with an atmospheric air at a fixed inter- 
val with said ink suction port (1 8). 

24. The cap unit according to claim 23, wherein said ink 
suction port (18) and said atmospheric air open 
port (1 9) are arranged so that they are located diag- 
onally in a longitudinal direction of said cap member 
(37,38). . 

25. The cap unit according to claim 23, wherein said 
atmospheric air open port (19) is extended to a 
position so as to be exposed from a surface of said 
porous plate (50). 

26. The cap unit according to claim 14, wherein said 
cap unit (37, 38) comprises a cap case (40) and a 
laminated cap member (1 6) formed of flexible mate- 
rial arranged inside said cap case (40), and said 
cap member (1 6) is formed so as to be protruded 
from an upper edge of said cap case (40). 



an ink suction port (18) being anranged at a is 
bottom of said cap unit (37, 38) and supplying 
negative pressure so as to exhaust ink from 
said apertures in a sealed state of said aper- 
tures; and 

a porous plate (50) being housed between an 20 
Inner bottom face (163) and an upper open 
face of said cap unit (37, 38), said porous plate 
(50) having plural through holes (51) for adjust- 
ing a distribution of pressure in a longitudinal 
direction of said cap unit (37, 38). 25 
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Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 



1^ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




